NDA 21-085 review of safety

Further clinical information was requested from the sponsor on each of these patients to address the
possibility of a drug-induced hepatitis. The cases are described in more detail below.
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Table 26: Clinical description of patients with severe LFT derangements as identified in table 25
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PTID UNDERLYING CONCOMITANT |  STUDY . ADVERSE EVENTS ADVERSE DATE | SGOT | SGPT | BILIRUBIN
CONDITIONS MEDICATIONS TREATMENT EVENT OF LABS
_ - ‘ : OUTCOME
140/ | Myocardial infarction | Furgsemide 400mg Left ventricular (heart) | Resolved for | 4/4/98 25 17 14
16716 | Ischemic heart ' . moxifloxacin Biliary colic all 4/6/98 53 30 14
disease , . (4/5/98 — Hypohydratdtion 4/9/98 46 35 52,
Maxillary fraclure = ..,.;gg)slu’\-' 4/15/98) 4/17/98 302 194 1.1,
Hypothyroidism ) o _ 5/6/98 25 20 1.1 .
Phienectasis based ' j T
on venous ' _Torecan
insufficiency _ L S
Arterial hypertension |f 1§
cholecystolithiasis o » |
118/ | PID NONE: -| 400mg Nausea Resolved for | 10/11/97 | 35 40 0.2
504 : .| moxifloxacin Vomiting all 10/15/97 | 39 34 0.2
| (10/11/97 - Vertigo 10/27/97 | 117 152 0.5
‘1 10/24/97) Elevated SGOT 10/30/97 | 92 140 0.5
Elevated SGPT A115/97 | 67 78 0.7
; Gammaglobulins ? ' ‘
increased
119/ | NONE ] 400mg Pancreatitis improved ‘Pre-tx 108 42 0.6
118 oxycycline moxifloxacin Diarrhea resolved Day 3-5 | 684 150 07
(9/23/97- Endof tx | 35 51 1.2
9/29/97) 21-28 20 14 116
» days post i
121/ | Fractured left clavicle | NONE 400mg NONE NONE 7/28/97 45 60 ' |08
483 Fractured pelvis moxifloxacin 8/1/97 190 366 | 7.2
Adult respiratory (7/28/97 ~ 8/15/97 66 257 2.2
distress syndrome 8/10/97) é
Ruptured bladder
Ruptured urethra "
Traumatic urethral
stricture
Repair of traumatic
bladder rupture

Urethral stricture
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1.2/ | Varicella , Aspirin ' 500mg Hepatitis post varicella | Not Available 12/30/96 | 109 135 0.6

3013 | Acyciovir cephalexin 1/3/197 24 |55 |11
) - (12/27/96 - ?)

131/ | NONE « |NONE ., . 500mg NONE 12/11/97 | 63 59 04

95 : : | cephatexin + ' 12/16/97 [ 191|179 |08

o v [ [ metronidazole I o'

o ! (12/12/97 ~ _ . B o

: - 1'12/19/97) , ' i

119/ | NONE 1 - [:Clarithromycin | NONE NONE Pre 59 81 . [08

501 | § -|'500mg BID : N : Dur 402 592 16

SIS ! . End of x | 27 102 107

R L ‘r ' . Post 24 |- 0.8

" R l . .
Patients 10716 and 483 were noted to have lh’fp inost_séver@ azberrati:ons of liver function following the use of Moxifloxacin. In both cases, concurrent
conditions offered additional explanations foT the abnormalities nofed. In the first case, cardiac f2ilure and biliray colic appear to have affected the liver
function tests. In the second case, the presence of extensive trauma ‘sfggest that a “shock liver” might have caused the abnormalities in liver function.
Patient 504 did not have other conditions or tedications to account for the elevation of transaminases which was probably caused by moxifloxacin.
Patient 118 was noted to have an abnormal SGOT prior tq treatment and the change in liver fungtion was probably caused by pre-existing liver disease.
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Anemia: !

A clinically significant fall in Hémoglobin appeared to be common in Moxifloxacin treated patients. A list
was requested from the sponsar of all patients treated with Moxifloxacin or a comparator drug who had a
hemoglobin <75% LLN. The difference between the pre-treatment hemoglobin and the minimum
hemoglobin measured following the start of drug therapy was calculated for these patients. A treatment
emergent a fall in hemoglobin >=1gm was seen in 29 patients, 19 treated with Moxifloxacin and 10 treated
with comparator agents. Among the Moxifloxacin treated patients changes in hemoglobin did not appear to
correlate with changes in platelet count or LDH as shown below.

Table 27: Treatment emergent changes in hemoglobin, LDH, platelet count creatinine and total bilirubin for
patients treated with Moxifloxacin who had a Hb nadir <75% LLN and a treatment emergent fall in
Hb>=lgm/dl T ”

HB1-HB2| plat1-plat2| LDH2-LDH1| creat2-creatt BR2-BR1
1 -23 0 0.1 -0.1

1.1 66 -24 -0.1 0.2

1.2 74 -206] . 0.5 -1.1

1.2 -26 - 6 08 -0.1

14 -194] - =117 -0.1 -0.1

1.4 1 51 0.2 -0.4

1.4 40 -7 0.8 0

1.5 10 71 0.3 0.1

1.6 260 -221 0.1 0.4

1.7 0 -20 -0.2 0

1.9 166 -33 03 -0.1

1.9 54 14 03 0

2.2 -117 908 -0.9 -0.6

24 -108 36 0.3 0

2.8 -18 -105 04 0

2.9 12 _ 7 0.3 0.1

4 -30 480 -0.2 0

5.2 46 66 1.5 0.5

i 52| . . 70 . . 0.43] -0.37

Transfusions were not recorded for_any of the 19 patients. Medication was discontinued in one. Eleven
were reported to resolve or improve, insufficient follow up was recorded in two and follow up information
for this AE was unavailable for:5: One patient died-and the relationship to treatment was described as
remote (study 1T2'#72). Both panents wilh a tréatment emergent fall in Hb of 5.2gm were nephrostomy

patients. The anemia resolved.in both and the relationship to drug was listed as “none” in one and “remote”
in the other. T e e e e e oo oL :

Hypogycemii: ™ - e = i - B

A list was provided_of the 17 patients treated with moxifloxacin who developed minimal blood glucose
concentrations below 50mg/dl. Two-were-recorded as receiving concurrent hypoglycemic drugs. Resolution
of hypoglycemia was reported-in 9;fmprovement in“1; insufficient follow up in one, and outcome of this
adverse event was not reported in 8.”Administfation of parenteral glucose was not reported in any of these
patients. Hypoglycemia <50mg/d] occurred in 12 comparator treated patients. Resolution was reported in 7,
and the outcome of the event was not reported in 5. Two received hypoglycemic drugs, and one was treated
with parenteral glucose. Hypoglycemic episodes neither appeared to be more severe nor to be associated
with less favorable outcomes in patients treated with moxifloxacin compared to those treated with
comparator agents.
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Vital signs:
Systohc and diastolic blood pressures and heart rate were eva]uated before during and after therapy. No

significant differences were seen between the 4301 patients in worldwide controlled studies treated with
Moxifloxacin, and 3415 controls.

The mean minimum and mean maximum changes in heart rate from baseline were —11.1
_jand +1.2 Frespectively for Moxifloxacin treated patients and -10.67 B

and +0.8 “ ’ \for comparator treated patients.

Changes in systollc and diastolic blood pressure were similar for patients treated with moxifloxacin and
comparator drugs. (From appendix 1 b table 9 A2)

Drug interactions during phase III studies:

Theophylline: o T
Of 152 moxifloxacin treated patients with baseline serum theophylline levels <=20mecg/L, 4 (3%)
developed elevations >=20mcg/L post treatment: One of these (D96-027, pat 384)

experienced nausea and vomiting which the investigator attributed to extra doses of theophylline. Three
control patients (4%) treated with clarithromycin developed theophylline levels >=20mcg/L after
treatement ‘ . Toxic symptoms were not reported in these patients.

Among patients on theophylline who did not report low levels before treatment, 28/117 (24%) of patients
treated with moxifloxacin and 15% of the clarithromycin treated controls developed post-treatment
theophylline levels <10mcg/L. A single adverse event described as “Drug level increased™ was reported in
a patient on theophylline, on day 12 of a study using moxifloxacin 200mg QD. The event was of mild
intensity, possibly related to study drug and resolved.

MO comment: Theophylline le\ els were more lnclmed to fall on treatment than to rise. A non-
significant trend supporting this was seen in the phase Il drug interaction studies described later.

Warfarin toxicity was not specifically investigated in clinical trials. However 333/2705 (12%) of the
moxiﬂoxacin exposed patients with normal pre-study PTs developed elevations of PT after treatment. 54

2%) had values >=16 seconds. One of these had an adverse event recorded as haemmorhage. Four of the
54 patients with PTs >16 seconds were xecexvmg warfann

" MO comment: Pments wiﬂrsrgmﬂtznrprolongmum' of PT were more likely not to be receiving
w arfarm.

Hypoglycenﬁc.agéﬁé;-A—total of 281-subjects participating in phasev 11 and II trials were treated with
hypoglycemic agents. 13 had glucose levels <=70mg/dl during or at the end of therapy. None of these was
associated with clinical symptoms. -

Other drugs: Probenecxd, d:goxm and ranitidine were given respectively to 2, 65 and 25 patients treated
with moxifloxacin.’A review of adverse events among these patients did not suggest drug interactions.

The effects of gcnder race and age:

Females reported more adverse events than males (1317/2579 (51%) and 971/2347 (41%) respectively).
Numerically most frequent, nausea occurred in12 % of females-and 4% of males (10% and 3% respectively
in controls). Caucasians had higher adverse event rates than Blacks and Asians though no specific adverse
event was particularly associated with one racial group. .

Age:
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Adverse events were generally slightly more common in the elderly than in young patients. both in

Moxifloxacin and control treated patients. The difference was most marked in patients reporting dizziness
as shown below.* "™,

Table 28: Age related differences in adverse event reports

Moxifloxacin Contol
18-64 65-74 >74 18-64 65-74 >74
Any event 1498/3306 282/603 197/388 522/1187 223/467 130/272
45% 47% 51% 44% 43% 48%
Dizziness 111/3306 34/603 20/388 55/1187 16/467 6/272
3% 6% 5% 2% 3% 2%

MO comment: Elderly patient appeared more prone to dizziness on Moxifloxacin than on control
medications.

Pregnancy:
Animal toxicity studies ip rats, rabbits and cynomolgus monkeys using doses of Moxifloxacin greater than
12.5 times the human dose, showed decreases in fetal weight, and fetal malformations in rabbits.

Among 8341 patients enrolled in Phase II and I studies, 9 pregnancies occurred during study medication
treatment and 9 after completion of treatment. Eleven of the 18 pregnancies were receiving Moxifloxacin.
Drug was discontinued prematurely in 5 patients. Two patients delivered normal healthy babies. Pregnancy
outcome was not known in the remaining 16.

. MO comment: The number of pregnant patients was too.small to evaluate safety of Moxifloxacin.
Since no adverse events were noted in these few patients, and animal toxicity was apparent with very
high doses, normal human doses should be considered only if a justifiable treatment benefit is
anticipated.

Clinical data on the safety of Moxifloxacin in nursing mothers and pediatric patients was not available,
The youngest patients studied were four 17 year olds. One had dizziness and one reported salpingitis. Both
these adverse events were described as mild.

Dose relation.

Overall adverse event rates were 45% in patients treated with 200mg Moxifloxacin QD compared with
47% in those treated with 400mg QD. Nausea was reported in 4% of the low dose patients and 9% of the
high dose patients. Premature discontinuations due to nausea occurred in 3/556 (.5%) of patients on low
dose treatment and 39/4370 (0.9%) of patients on high dose treatment.

Drug related adverse events occurred in 28% of patients treated with 200mg daily and 32% of patients
treated with 400mg daily. Nausea accounted for 3% and 8% in each respective group. Premature
discontinuations were equivalent between dosing groups.

MO comment: Evaluation of adverse effects was complicated by inferior efficacy and comparatively
small numbers in the lower dose group. Nausea was the most consistent dose relateq_ adverse event.

Clinical concerns particular to the use of quinolones:

Hypersensitivity: . . :
Eleven patients were reported to have allergic reactions out of 4926 patients treated with Moxifloxacin
10 had facial edema and 3 discontinued drug, 78 had a rash and 24 discontinued drug, 32 had a
maculopapular rash and one discontinued, 6 had urticaria and 3 discontinued the drug.

No cases of anaphylaxis were reported.

Phototoxicity: Double blind placebo controlled studies failed to demonstrate phototoxicity from UV A or B

light. Preclinical studiesshowed that Moxifloxacin was not photodegreaded, and not phototoxic to mouse
3T3 fibroblasts. Animal studies in guinea pigs, rats and hairless mice showed no phototoxicity.
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Among 4926 Mb_xiﬂpxaciz; treated patients in clinical trials, 4 reported phototoxicity as an adverse event.
Two of these wergconsidered drug related and are described below.

(study 125 D96-023, # 19001) A 56 year old white woman on Moxifloxacir: 400mg QD for acute sinusitis
developed “mild” photosensitivity.on exposure to sunlight on: day after starting therapy. The event was
judged ‘possibly” drug related and resolved without having to stop therapy. .

(study 125 D96-023 #14016) A 27 year old white woman who was on the beach 3 days after the last dose
of moxifloxacin 400mg QD, developed typical sunburn. The event was mild, considered probably
treatment related and resolved spontaneously in 2 days.

MO comment: Given the infrequency of this adverse event, Moxifloxacin is aot thought to present a
particular risk for photosenstivity

Cardiac Safety: See specific review of electrocardiographic data

CNS disturbances:

Dizziness was reported by 195 patients (4%) among Moxi:loxacin treated patients in phase Il and I
studies, resulting in discontinuation o medication in 32/4%26 compared with 9/3415 comparator treated
patients. Seizures occurred in 3/4926 patients treated with moxifloxacin. Two had a history of prior seizure
disorders.

“Sleep disorders™ occurred in 3/4926 patients. Medication was prematurely discontinued in one. Insomnia
was reported in 64 (1.3%) patients treated with moxifloxacin.

MO comment: The long term effects of Moxifloxicin on CNS function were not evaluated.

Arthropathy: Oral Moxifloxacin caused lameness with permanent cartilage lesions in immature dogs. Oral
doses in animals twice those in humans given for 28 days resulted inarthropathy. This was not reproduced
in monkey or rats. The clinical database examined short dosage periods in an adult population.

MO comment: The theoretical risk to pediatric patients remains 2 concern.

Tendinopathy:

Two patients treated with moxifloxacin developed tendinopathy or pain in the Achilles tendon

(study 0119 # 119) A patient developed mild tendinopathy considered probably related to study drug, that
persisted for 2 weeks and resulted in premature drug discontinuation. The condition resolved.

(study 0124 #813) A patient developed mild Achilles tendon pain, probably related to study drug. The
event resolved without discontinuing treatment. .

MO While these events were rare, the possibility that more prolonged dosage may constitute a
greater risk has not been excluded. :

Enteric disorders:

Diarrhea occurred in 359/4926 (7%) of patients treated with Moxifloxacin, colitis in 4 and
“pseudomembranous colitis in 1. A single patient in the comparator group treated with clarithromycin also

developed pseudomembranous colitis.

Crystalurea was not observed in chronic safety studies in rats and monkeys. Crystaluria was reported in 6

patients. All were considered remotély drug-related. Only one of these patients received Moxifloxacin
400mg QD and the event, considered mild in intensity, resolved spontaneously.
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Review of eeneral safetv in phase I and II studies.

Table 29: Chmcal phaxmacology studies providing supportive safety data

Type of study - Number of studies Number of subjects
Dose ranging ) - .18 121
Food effect 3 32
Bioequivalence 3 42
Absorption 2 22
| Drug interactions 9 _ 116
| Special populations 3 86
Tissue distribution 4 88
Special studies- Dosage form 5 183
Photosensitivity i 32
Total 38 722

Study 0158 with 18 subjects was incomplete and is not included in the safety pool.

A total of 613 subjects provided safety information. (Some volunteers participated in more than one study,
hence the number of volunteers is less than the cumulative number of study participants.) 556 received
Moxifloxacin (126 of whom received both Moxifloxacin and placebo in crossover designs), and 57
received only placebo.

Drug exposure:

782 wreatment courses were administered. 685-were single doses-- -

Oral Moxifloxacin was given to 499 subjects (117 received intravenous drug as well) and oral placebo on]y
was given to 37.

Intravenous Moxifloxacin was given to 117 subjects, (9 received placebo as well) and 19 received placebo
only.

Subjects taking at least one dose of Moxifloxacin were considered valid for a safety evaluauon.

24 subjects involved in phase II studies did not receive Moxifloxacin and were not included in the safety
analysis. Sixteen w1thdrcw prior to treatment thh Moxxﬂoxacm and 9 others received a comparator other
than piacebo. T
Oral treatment was given for one day to 188 (37. 7%) sub)ects 2-7 days to 258 (51 7%) and 8-30 days to the
remaining 53 (10.6%).

Intravenous Moxifloxacin was given to 89 (76.1%) for.one day,-20-(17.1%) for. 2.7 days and 8 for 8 or
more days.

In the sponsor’s analysis: - : S ‘
¢ The total number of days of exposure did not necessarily mean that those days were continuous.
e Exposure data were pooled for all preparations of Moxifloxacin (IV and oral).

¢ Treattnent emergent events were those either starting or worsening in intensity only after the drug was
started.

COSTART terms were used to code adverse events. Repeated occurrences were only counted once.
*  All weatment-emergent events occurring within 30 days of treatment were included.

18 subjects in study 0158 were excluded from the safety pool as the results were obtained late. No

adverse events were reported in these 18 patients.

MO comment: '-l'l;ose receiving non-continuous doses of medication are likely less prone to adverse
events than those on continuous medication. Long term safety beyond 30 days is not addressed.
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The demographicl:‘ha_mé}eﬁstics of patients treated with IV and oral Moxifloxacin in phase II studies are
shown below.

Table 30: Demographic chz'gi-actex"istics of pafients treated with oral moxifloxacin.

Table
Demugruphic Churacieritics ol Subjects Receiving
. ) Oral Moaifloxacin. by Dose Group
Demumzruphies - <4 me/‘d N E‘d > )0 me'd Macchn
Sel Satbret §yatu NuX9 1]8% ) No VA3 (7375 ) Nad7 (97 Nal7
Gender Mohe N %) [YETIED 323480 A (56 A) 31 R332
Fermale NI%) 8 9.1) Wiy 111234 6¢16.2)
Race  (Cancasion N (%) 71 (79.8) 034821 21447 32 (x4 %)
Bk N3 4449 140Xy 0 254y
Arian N '2) [RXIET:Y) 14 39N LXTER ] (X 1y
(xhy N(%) [KiN}) 6.1 [¥] 0
Unknown NIF) 1) A2 (11.6) M (42.6) 0
Age Your Moun 378 TR 273 NS
Ranpe 18-N) 147X 2548 1y-79
<BS veans Ni%) TIB2.Y) I {7 47 (100 29 (78.4)
268 war N() 16 (18 () 23461 0 Ri2l.6)
Weizdit Kg Mean 74.%81 T1.58 T3.59 7549
Ranpe 50.8-111 M-129.7 53581 51.0-
101.3
Heipht om Mean 1772 177.4 178.7 178.0
Range 157-197 158-200 IR X} 157-194

Table 31: Derﬁographic details of j)'ati'cxits treated with IV medication

Tabke 3
IDemographic Charucteristios of Subjects Receiving Intravenous MoxiNoxain, by Dene (Grap
< 400 mg/day 400 my/dsy >400 Moacebo
mo/day
Set | Sulnet 1t Na22119%) Nadb 174% ) N=9 (R5 1 N=19
Grender Alyle Nt 22 (100 TRINd )Y W NI} th (84,2}
bemabe N1 [0 [XETEXT {1 $118.8)
Ruce  (‘3ucasian NIF) 20609 68 175.0) ¥ {UUY I8 ¢34.7)
Biak N ‘&) 201y 2123y () 1¢5.3)
Astan N1%) 0 - 111.Yy 0 [1}
Linbinnvp N} [i] [EYRIEY i) 1]
Age VT Men 3l M Y 43.2
Range 1943 19.75 2044 20-70
< HS N1%) 220100 76 188 4y K 1M 14¢23 7y
=068 N (‘4 Q 10116 0 S8
Weirht Ko Nean %3 Sk TN Y K 383K
Ranze Ah. 113 hISTN f1.91 A4 1.6
Hcieht m M:an 1812 176.6 179.9 171.0
Ranoe 170-198 147-197 172-1R7 147-192

MO comment: Tl;e»;majority'of subjects in this data pool were young white men. Limited conclusions
can be derived for women and elderly patients. No pediatric data are included -~ _
Adverse events: _

Adverse events were reported in 209 of the 499 subjects (41.9%) on oral Moxifloxacin compared with 15
of 37 (40.5%) on oral placebo. The most common of these adverse events are shown below.

Table 32:. Adverse events occurring in more than 2% of the population treated with oral Moxifloxacin:
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Tahikc 4
bddtm Rates of Adverse Eveats During and After Oral
~ Maxifloxacin by Daosape Griep, N (%)
COSTART . Moxfinxacin Placeho

< 400 mp/day 400 me/dav >400 mp/day

N=KO (T8 | N=3i(27 N=47 (9.4) N=17
fhartohe 13 (3A) 48127 711491 RN
AhJ vﬁfiﬁl‘ain I $un - 1948.20 S1109) §62
Asthma 1¢1.1) 1143.0) 3(6.4) 12.7)
{ah Test Abdermal . 040) 3Ry 364 00
Arm Pain 2422 2{0.6) D0 DEDI]
Hind Fain 44401 KITTES) N 2(84)
U1 tnienal Prodanesd Q) 110.3) 24 [(X0]
Diarthea 6167 ) ¢8.3) 611281 3(8.1)
Niuca 1i34) 2406.6) 64 2i5.4)
[REINIRY 61A7) ] 1714 ) 1121) . 1027
Ferhimionis AXAXS! 20064 [tX13)] 2N
Dizziness it 14439 4(8.5) 2is%)
Soupoienoe 010) Rl 0t 00)
Rhaptin RXKEY 912 %) 1IN 2iS
Phanmeitis [ (BT 3(22) 01 [
Ear Irunches 26220 Nm 0 0
b otad 043X 148 {9 9) S¢Sy 184310 6y
Node (v adverse events with an incnknoe > 2% aneshown in Tahlc 4

When all doses were pooled, the most common adverse events were headache 66/499 (13%), diarrhea
42/499, nausea 30/499, abdominal pain 24/499, flatulence 24/499,dizziness 19/499

Adverse events showing a dose relation included abdominal pain, prolongation of QT interval, diarrhea
nausea, asthenia, dizziness and “abnormal laboratory tests™.

Multiple doses were associated with higher overall adverse event rates than smg!e doses (61/118 (51.7%)
versus 90/292 30.8%))

In a subset of patients involved in placebo-controlled and placebo crossover studies, including 128
moxifloxacin treated patients and 75 placebo recipients, gastrointestinal events were again significantly

more common in patients treated with moxifloxacin (see below)

Table 33: Adverse events in placebo controlled phase 1l studies

Tahle §
{ocidence Rates of Adverse Events During or After Oral Moxiloxcin: Placebo-Contralled
and First Perfod of Crosorer Studles
Adverse byent/ AMuniflnuscin, Nel 2N PMaccha, Nu78
COSTART NS Ni%)
Headache 17¢13.3) 10¢13.3)
AR minal Pan LXLR)) 1¢1.3)
At 4431 2(27)
13k Paim 0N 2()5)
Diarhea S 17{13.3) 3 4.0
Nauviea MR T 12 (9.4) 1N
Fintalen e 718 §) 4(5.1)
ST wis 443.1) - [TRI) s
tlapoetwemia S(3.9) 4(5.3)
Dizsiness EXRAL 22D
Klsunfis ) SN & (N
Manneis i - EYEX]) 1¢1.3)
N Unly adverse evonts with an incidence 2 2% are shown in Table §

Adverse events related to intravenous dosing: Although less frequent than in patients on oral treatment,
diarthea and nausea were more common in patients treated with Moxifloxacin than placebo (see below).
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Table 34: Adverse event rates during intravenous treatment

’ -‘;—‘r‘ < C Tabie?
Imidence Rafes for Mrrm E\lm.s During und ARer Intravenius Muxiferxacin: aceho
Controlled and First Period of Crossover Trials
Adverse Fvent . \lu\‘lﬂa\.sdn N=£2 Placebo N=23

CINTART i N (%) N(%)
Hegdache 348 8) 41174)
Asthonia -t ’ 3(5.8) 143)
Inpoctian Ste Hyperaenviovin 3(58) 1 (4.3}
Innstion Site Rechion : 15K 010)
Rack "ain Oy 287
Thromhophlehitis 2(3.%) 1]
Vaundilawtinn 0 (M 218.74
) harrhen LTI 010)
J iver Fumition Tewts Atnt 3 (5.%) 1133)
Niusca 243.8) Vi
1oubovtinis 401N 0
Ih/rinew 243 K) N
Purestuesis 24338 1 (4.2 .
Rhinhis 2(38) 1 (4.3)
Prvitas 28K LX)
Creatning (Jearan e IwTressed 241K) 1 4.3)
Nove  Only aderee evonis wath an chhoner > 2% fand > 1 eventtant shown in Table 7

Laboratory abnormalities:
Treatment emergent laboratory abnormalities were presented for patients participating in placebo controlled

or placebo crossover trials (see below). (Incidence was only reported for patients whose pre-treatment
laboratory results were normal.)

Table 35: Laboratory test abnormalities in placebo controlled trials

Table 8
Incidence Rates for Selected [.aboratory Abnormalitics in Oral Moxifloxacin and
Plscebn Treated Subjects Plscehor Contridled Duta Set. Incklence/t at Risk (Pereent)
1 abworalies Text 1 MmiNvxacin 1 Place bey
linkcal Chemistry
Hicvaiad Alluline ihewphate Y110(1.8%) WE6 1005 )
Ficvaiad Ambase 187 ()1 8% (V36 10.00)
Iievarad Biliruhin /109 (4.657) 1466 (1.5%)
Flevated Csestine Rmaswe IR IEEER 368 (6 2%)
Fievated GLIMY TAi13.2%) LIS (X AF)
Elevated 1 DI Y103 (1.9%) W61 (V0F)
Llovatal Lipose W30 0,066 ) 1734 (2.9%)
Fleszal Bionpbaeys 1AL (17 %) W4
1 levied Poeasvoum V12401008 $7117.40%)
Llevand PIT Tiol L1UKE%) HINY.3%
Licvacad SCGOTAST /127 13.8%) 4775 (8 3%
J-hevared Ml 1HALY 12:122 (¢ N6 TVT (17 65)
§levatal §inen ASS 11095 ) S/38 (1137
Vlevaied Uinc Acid VIVS12K%) 1/64 (1.6%)
Fow Ueca’BYV'N N MION1R8.0%%) [XIZ
e nuatidogy
! oo Hematocnit 1Y 102 (A1 4%) _ IR0 28.1%) -
Low Hcehin K103 (7.7%) &'67(9.0%)
L 1rickes - M IS K') 181 8%) . .
|- RHC WL X T A67 (7 .8%)
Low WB( - . j S8 (S.1% ) 1/63 (1.0%)

Elevated bilirubin, GLDH, phosphorus and potassium and low BUN were notably more frequent in
Moxifloxacin treated patients. (Potassium changes were all <1 3.ULN-and phosphorus <2.ULN.)

Low hematocrit was also more frequent in Moxifloxacin treated patients although a low-Hemoglobin was
more common among placebo recipients. Both thrombocytopenia and leukopema were substantially more
coramon in M.oxifloxacin treated patients.
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MO comment: It is unclear whether the hematological changes described reflect a general
suppressive effest-on. the bone marrow. (Possible marrow toxicity was encountered in preclinical
studies on Rhesus monkeys (PH25970 PH 25354 and T5060045) as detailed in an FDA review by T
Peters May 13,1997))

While anemia was also frequem in placebo recipients and numerous blood draws may have been
responsible in part, the leukopenia and thrombocytopenia appear only to be related to Mozxifloxacin
use in this healthy populauon of study volunteers. Leukopenia and thrombocytopenia were however
not substantially more frequent in moxifloxacin treated than comparator treated patients among
more than 3500 evaluable patients in phase 3 studies (see table 17)

Two patients with concurrent elevation of trasarninases and GLDH are described below.

* In this subject treated with Moxifloxacin, elevations of ALT, AST and GLDH peaked on day 5-7 and
declined spontaneously despite continued Moxifloxacin therapy for 10 days.

o Inastudy investigating the effect of fasting or food on the pharmnacokinetics of a single 200mg dose
of moxifloxacin one 21 year old Japanese male developed a treatment emergent elevation of SGOT
184U/L and SGPT 435U/L 6 days after a single dose. The patient was withdrawn from further study
and SGOT and SGPT were normal by day 28. The investigator ascribed the changes to an intercurrent
viral infection viral studies. Tests for CMV IgM and 1gG, EBV-VCA IgG and IgM, EBNA,

- adenovirus, HBS antigen and antibody and HCV antibody were negative on day 7.

MO comment: The information provided suggests these events may be drug related (although a

longer period of follow up would be needed to confirm negative hepatitis serologies).

Of the hematological tests, low hematocrit, low platelets and leukopenia were more frequent among
Moxifloxacin tzeated subjects and all appeared to show some dose relation (see table below).

Table 36: Abnormally low laboratory results — Phase 1 and II studies (Dosage range 200mg to 800mg QD)

BAY 12-8039 BAY 12-8039%9 BAY 12-8039
LABORATORY TEST < 400 MG/DAY 400 MG/DAY > 400 MG/DAY
CHEMISTRY
LOW A

.o

L3UMIN
LOW ALRALINE PHOSPHATASE
LCW AMYLASE
LOw BILIRUBIN. TOTAL
LOW EUN
LOW CALCIUM
LOW CHOLESTEZEROL. TOTA
LOW CREATINE KINASE (Ck CPR)
LOwW CREATININE

-

"

P N i o " S St o i N " S e o N

0/ 49( 0.0% 2/ _79( 2.5%) 0/ 8( 0.0%)

l/ 82( 1.2% 0/ 261( 2.8%) 0/ 28( 0.0%)

0/ 46{ C.0% 1/ 186( 0.5%) 07/ 27( 0.0%)

0/ 80{( 0.0% 4/ 258( 1.6%) 0/ 29¢( 0.0%)

0/ 41( 0.0% 1/ 45( 2.2%) 0/ 6( 0.0%)

37 B4( 3.6% €/ 242¢( 3.3%) 37 29(10.3%)

07 59( 0.0% 9/ 195( 4.6%) 1/ 27( 3.7%)

07 95( 0.0% 17 202( 0.5%) 07r 27( 0.0%)

0/ Bl{ 0.0% 3/ 255{ 1.2%) 07 29( 0.0%)
LOW GGT 4/ 58( 6.9% 15/ 244( 6.1%) 1/ 287 3.6%)
LOW GLUTOSE. UNSPECIPIED . . 1/ B0( 1.3% 13/ 235( 8.1%) 0/ 29( 0.0%)
£OW LDH 16/ 75(21.3% 39/ 182{21.4%) 6/ 21(28.6%)
LoW LEUCINAMINCPEPTIDASE (LAP) 4/ 25(16.0% 10/ 85(11.8%) 2/ 16(12.5%)
LOW FHCSFHQRUS. INORG. 17 48( 2.1% 19/ 130(14.6%) Qs 7( 0.0%)
LOW PCTASSIUM 0/ 84( 0.0% S/ 257( 1.9%) 1/ 46( 2.2%)
LOW PROTEIN.. TOTAL 117 77{(14.3% 427 239(17.6%) 6/ 25(24.0%)
LC¥ PT RATIO 0/ 341( 0.0% 2/ 165( 1.2%) 2/ 23( 8.7%)
LOv PTT B 7/ 471(14.9% 30/ 188(16.0%) 2/ 20(10.0%)
LOw SGOT/AST — - - 0/ 84( 0.0% 2/ 264( 0.8%) 0/ 47( 0.0%)
LOW SGPT/ALT 0s 831 0.0% 2/ 254( 0.8%) 0/ 47( 0.0%)
LOW SCCIUM 2/ B4t 2.4% 37 272{ 1.1%) L7 29( 0.0%)
LOW TRIGLYCERIDES 0/ 63( 0.0% 77 175( 4.0%} 17 27( 3.7%)
LOW UREA 4/ 35(11.1% 29/ 202(14.4%) 4/ 21(19.0%)
LCW URIC ACID 1/ 81( 1.2%) 147 238{ 5.9%) 2/ 280 7.7%)

HEMATOLOGY .

LOW KEMATOCRIT 15/ 79(15.0% 85/ 237(35.9%) 7/ 27(25.9%)
LOW EEMCGLOBIN S/ 781 6.4% 43/ 251(17.1%) 4/ 27(14.8%)
LOW FLATELETS 2/ 79( 2.35% 117 218( S5.C%) 27 29( 6.9%)
LW R=C S/ 8l( 6.2% 26/ 223(11.7%) 4/ 29(13.8%)
LOW waC 37 730 4.1% 197 209( 9.1%) 0/ 27( 0.0%)

Whiie th: above data copfirm a dose-related effect on hematocrit. hemoglobin, platelet count and white cell
count in phase 1 siudies, these changes were not confirmed in phase 3 studies (see table 17).
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- ’ BAY 12-8039 BAY 12-8039 AY 12-80
LABORATORY TEST . : < 400 MG/LAY 400 MG/DAY E 40(1) Hg/%lg\\'

CKEMISTRY
ELEVATED ALBUMIN
E_LEVATED ALK,-.LIN‘E . PHOSPHATASE
ELEVATED AMYLASE
ELEVATED EILIRUBIN TOTAL
ELEVATED CALCIUM
ELEVATED CHLORIDE
ELEVATED CHOLESTEROL. TOTAL
ELEVATED CREATINE KINASE {(CK.CPK)
ELEVATED CREATININE
LITVATED GGT
ELEVATED GLDH
ELZVATED gg}.;COSE. UNSPECIFIED

ELEVATED LEUCINAMINCFEPTICASE (LAP)
ELEVATED LIPASE

ELEVATED PHOSPHORUS INORG.

ELEVATED POTASS 1
ELEVATED PRO‘I"'IN TOTAL

ELEVATED PT RATIO

PTT
LEVATED SGOT/AST
ELEVATED SGPT/ALT
ELEVATED SODIUM
ELEVATED TRIGLYCERIDES
ELEVATED UREA
ELEVATED URIC ACID

HEMATOLOGY
E_LEVATED HEMOGLOBIN
" ELTVATED PLATELETS
ELEVATED RBC
ELEVATED WwBC
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Several elevated laboratory test results appeared dose related including total bilirubin, calcium, total
cholesterol, creatine kinase, glucose, phospho:us, triglycerides and WBC count.

Other clinical investigations: Review of vital signs, Romberg tests (in 4 studies) and opthalmologic
findings on slit lamp examination in 4 studies did not demonstrate any treatment emergent abnormalities.
No deaths were reported in thc chmcal pharmacology smdxcs

Discontinuations due to adverse events:

Ten subjects discontinued participation in phase I studies due to adverse events ( 1 placebo, 5 after oral
Moxifloxacin and 4 after intravenous Moxifloxacin) as shown below.

APPEARS THIS WAY
“ON ORIGINAL
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Table 38: Premature di_sconﬁnua'tidn of therapy due to adverse events (Phase 1 studies)

Table 13A
. - Adverse Event Dhwoatinuations by Patient
. Source Datapual of Oral and Iatr Moxifloxacip Phase | Trials
. Treatment: Maxifiinacin, (Orad nrLv.)
Trial | Center | Puticnl & Age Gender | Dose | Time* | Body Sysicem | Preferred Adverse Serioms | Outcomne
(Yrs) 1) | (D) Term Fvent
o [ 1 R M 400 [ Uil Eprdugymates Epsdulymn o N Relernal i
Right U'rodoeist
0120 4 2 NE M 200 [ Digestive Liveg Fupcion | GIDH N R
Texts Abnurmed | Atwomal
GPT
M RS A Abmrtial
0125 12 ] 4} M 401 [} Skio and Macular Rash Mawula N R
) Appendapes Rash oo
Tronk )
Arms
0139 3 4 Py M 4N [ Huyasa Inption Sue Swelling. N K i+
1w Ve Hyporsensinivity | Prsims Rechallenped
)inthema
)=y 3 7 35 M 400 1 Candiovrsculer | Arrhythmia Vasoragal Y R
19.%,) Swvnioew
D15 3] 4 % M 4w ] Badyasa lojecn Site Ichirg, Rash N R
{iv.) Whole Hypenoasitivily | of Veios
A o
lupecunn
Site
ulel 17 -6 - 52 M MO 2 Digestinve Diarthea Distthea N R
- (ST
f1]m ¢ 1K) 7 27 B WYY } Nersoan [RIE e fuzrines N R
£lal [ R 15 23 ¥ L) 7 Boadyasa I1u Syndroene 11u. Bera N R
Whule IRG
Inoreawd
(Falwh)
Arevcvatpos Mogwic Foemale, Nono, Yo e R famenad
o Day of et of avere ovent relative o firdt duy of twerapry
Adverse FEvent Discontiouatioas by Putient
Sowrce: Dutupsnd of Ovrwl and [ptrevenous AMoxifioxecin Pbuase § Triak
_Treatment: Placebo .
Tral | Center | Patient # | Age | Gender | Dow Time® | Rady System | Preferred Adverse Serbus | Outenme
sy {mg) (Daved Jerm Fyent
Y] 1 3 a1 M | Pixeda| 9 | Badyasa 11u Syndrome | Cold 1s N R
- PR o] Whake Humg
Worse, e
o Pu-like
Ahtecyigtems, M, saiv . lemiale, N, 0w, Y, wes, R, aonaiad T

'Tunr. D3y of anset of mivense evern rdlzi\e o firs1 day of therapy

Srudy 0120 panent " 2 appeaxed to have developed hepatotoxlcxty on day 6 and has been reviewed under
the discussion of liver function abnormalities.

Study 0149 patient:#7.has been.reviewed under.the cardiac safety secuon and was thought to have had a
syncopal episede-accounting-for-a-brief period-of asystole rather.than-a primary arthythmia.
Three-subjects-developed-probable-allergic-cutaneousreactions-within-the first day of drug administraion,
two-lecalized and oaegeneraleeé-—’!‘bey were-described-as “not serious’ and all resolved.

Serious adverseevents; - - - -~

Serious adverse events: occurred I two-patients treatcd with- moxifloxacin. One was a fall in a 61 year old
patient 6 days afterreceiving three-400mg doses of moxifloxacin-orally. The event appears not to be related
to study drug. The case of vasovagal syncope mtharrhythmxa wasrcponed above.

Fluoroquinolone associated adverse events:

Central nervous system:
Studies examining the propensity for Moxifloxacin to cause electroencephalographic changes are described
below:
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Table 39: Summary of EEG findings in phase 1 and II studies

Study # dose _ N | Description Outcome
0102 . 100-200mg bid x 16 | Dose escalation, EEG's performed | No EEG changes
- 5days PO or seizures

0115 100-600mg PO 18 | Dose escalation single dose EEG ‘s | No EEG changes
single doses performed or seizures

0101 50-600mg PO 38 | Dose escalation, EEG's performed | No EEG cbanges
single doses or seizures

0137 400mg QD x 7 6 | Repeated dosés EEG’s performed No EEG changes
days PO or seizures

0132 100400mg IV as 24 | Dose escalation IV. Each No EEG changes
single doses administered over 30 min. EEG’s or seizures

0143 400mg daily IVx | 8 | Repeat IV dosing No EEG changes
10 days or seizures .

0154 400mg daily I'V x 12 | Repeat IV dosing in elderly No EEG changes
5days subjects, EEG telemetry or seizures

MO comment: Of the 122 patients referred to above, 12 were elderly, the rest were healthy young
males. Dose ranges were representative of clinical use. However the risk of seizures in individuals
with a history of epilepsy or on other concomitant medications is not known.

Dizziness was reported in 24/616 (3.9%) of Moxifloxacin treated patients and 4/94 (4.3%) of placebo
treated patients.

Phototoxicity:

Photosensitizing effects of Moxifloxacin at doses of 200mg and 400mg daily for 7 days were compared
with placebo and lomefloxacin (known to cause photosensitivity). Diminution in the minimal erythema
dose (MED) over a range of UV wavelengths was determined for each treatment group. While MED
diminution was documented with Lomefloxacin no photosensitizing effect was detected with Moxifloxacin.

Drug interaction:

Moxifloxacin was not shown to be a substrate for phase I (Cytochrome P450) metabolism. Drug
interactions with other agents metabolized by P450 were studied and supported this claim. No interactions
were found between Moxifloxacin and theophylline.

Glyburide: In diabetic patients, Moxifloxacin resulted in a 21% and 12% reduction of C max and AUC for
glyburide, and 7% and 6% reductions in glucose AUC (0-6hrs) and C max (0-6hrs). Plasma insulin, fasting,
and 24hr AUC glucose values were not affected. The sponsor concluded that reductions in glyburide were
not associated with loss of glucose control. s . ‘
Glyburide is known to block the Ik ATP channel in pancreatic islet cells. A theoretical interation with
cardiac Tkr channnels was not confirmed. The mean QTc prolongation in patients treated with both
glyburide and Moxifloxacin was 2.3Ms; less than that on Moxifloxacin alone.

Warfarin: Méxiﬂoxacm'.st:udieci Eonéurrently with warfarin did not result in significant changes of C max,
AUC 04 and T % when compared with subjects treated with warfarin alone.

Ranitidinc did not aff'ec.:t' th:: plasma ﬁna.-uﬁnéryjﬁﬂiarmacokmeﬁcs of Moxifloxacin.

Digoxin: Moxifloxacin resulted in 3 significant (49.6%) increase in the Cmax of digoxin, although the
AUC 0-24 hrs was unchanged. The sponsor claims that since this occurs in the distribution phase it is
unlikely to have a clinical effect. ECG monitoring during the study did not detect digoxin toxicity. Adverse
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events and laboratory test abnormalities were equally frequent among those patients given or not given
digoxin. A

wPEe T

{
Other fluoroquinolone associated toxicities:
Cataracts/lens opacities = =
Despite reports of cataracts in animals treated Jong term with fluoroquinolones, no reports of cataracts in
humans have been published. Four phase I studies of Moxifloxacin included slit lamp examination,
fundoscopy and tests of visual acuity before and after courses of Moxifloxacin (200mg ~ 600mg /day for up
to 10 days). No cataracts or retinal changes were detected in these studies.

APPEARS THIS wAY
ON ORIGINAL

. ___APPEARS-THIS WAY :
| ON ORIGINAL
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Special cardiac_ga{gg Studz_:

Evaluation of the effects of moxifloxacin on the QT interval.

Backgroungl: Prolongation of the QT interval was first detected during safety pharmacology studies for IV
moxifloxacin in human subjects. Subsequently, dogs treated with high doses of Moxifloxacin were also
shown to develop prolonged QT intervals. ‘

Table 40: Summary of preciinical animal data

Species & Route of Dose range | Increase in Ventric Study
study design | admin (mg/kg) oAmean QTec arrhythmias
Beagles Intraduodenal | 10-100 2ms . - PH 24362
Beagles (4 Oral 0-90 25 ms at high - PH 27061
weeks) dose *
Monkeys Intraduodenal | 10-100 0 - R 7104
Beagles IV bolus 1-30 8-69ms - PH 25622
Beagles IV infusion 30over30 [ <21ms - PH 25854

min
Beagles IV varying 30 over 15 | 64 ms at highest | - PH26684

, infusion rates | to 60 min rate
Beagles IV infusion 30 over 30 | 20ms - PH27428
(Hypokalemia) min
Dogs IV infusion 30over30 | 113ms - PH27430
(+sotalol) min :
Beagles _| TV infusion 30 over30 | 28ms (vs 58ms) | - PH27427
(vs Sparflox) min
Rabbits (vs IV infusion 120 S0ms (vs 140) 1/6 PVC (vs | R7264
Sparflox) 4/6 PVC, 1/6
V1)

Beagles IV infusion Upto 360 | 600ms VEs & TdP PH27429
(overdose) over 60-90

min
*QT rather than QTc

A consistent QT prolonging effect of Moxifloxacin was noted in beagle dogs that was related to dose and to
the rapidity of infusion. (Note that a 30mg/kg dose over 30 minutes in beagle dogs resulted in a Cmax
approximately 25 times the anticipated human Cmax after a 400mg oral dose.)

Sotalol substantially increased the effects of Moxifloxacin on the QTc prolongation. Sparfloxacin was more
potent than Moxifloxacin in inducing QT prolongation. Ventricular arthythmias only appeared during
massive overdoses of Moxifloxacin.

In vitro studies .

On guinea pig papillary muscle, action potential duration (APD90) was measured using intracellular
microelectrodes. Moxifloxacin did not influence the rate of rapid repolarization (inward rectifier current
was not affected). APD90 was prolonged by a 50uM threshold concentration of Moxifloxacin and a 3uM
threshold concentration of Sparfloxacin.

The whole cell voltage clamp technique was use on guinea pig ventricular myocytes to measure outward
currents. Moxifloxacin did not block the rapidly activating component of the delayed rectifier current (Ikr)
when compared to E-4031 (used as a positive control) but appeared to block the slowly activating
component (Iks) at a concentration of S0uM.

Ccnflicting r:sults were obtained using whole-cell- petch-clamp studies on mouse atrial cells. Moxifloxacin
blocked Ikr with an IC50 of 0.75uM. (The comparable IC50 for sparfloxacin was 0.23uM.)
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A third approach used a CHO cell line transfected with KvLQT1+minK (the molecular basis for Iks).
Rubidium efflux from these cells reflected the Iks. Neither Moxifloxacin nor Sparfloxacin inhibited
depclarization- ormefancrmc-acxd-mduced ion flux in these preparations.

These results indicated some effcct of Moxxﬂoxacm on both Iks and Ikr depending on the experimental
technique that was uscd

Clinical gharmaco]ogx' :

Following an initial observation that human subjects developed a prolongation of the QT interval during
safety studies of intravenous Moxifloxacin, QT intervals and other ECG changes were examined in the
intravenous dose escalation program.

Subjects included mainly healthy males, 18-55 years in age. Small numbers of elderly and young males and
females, and patients with renal and hepatic dysfunction were also examined.

With the exception of one study, baseline ECG’s were taken after a lie-in period of 15 minutes. ngmsed
automated analysis was performed using fformula for the calculation of QTc.

Manually read tracings were blinded, thoug sequcnual ECG’s from the same subject were read by the
same reviewer.

Review critenia:

All ECG leads were examined

QT was measured first in lead II, then if not feasible in lead V5, then the longest available QT was selected
QRS ad RR intervals were recorded form the same lead that the QT was measured.

Abnormal T and U waves and prominent U waves were reported.

Methods:
‘Manual evaluation of ECG’s: Paper copies were blinded for the reviewers. Measures were taken to assign
the pairs of ECG’s from each subject to the same reviewer.

All leads were to be looked at.

Lead I1 would be examined first, if not feasible, then lead V5, and if still not feasible the longest QT in any
lead would be examined.

The end of the QT was the point of intersection between the tangent to the downslope of the T wave , and
the TP baseline. .

U waves were excluded from the measurement.

C——— ]

The following classification of abnormalities was employed:

1) abnormal OT intervals - :
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Table 41: Classification of abnormal QT intervals.

T Adult Mules Adult Females

L : {msec) (msec)
Normal - <430 < 450
Borderline ‘ 431 - 450 . 451 - 470
Prolonged’ = > 450 > 470
Raise clear concerns about > 500° > 500°
thcpotential risk of inducing
arrhythmias including Torsades
de Pointes

*according 10 the CPMP. Points to consider {5)
? will be referred to-in the text-as"abrormal”

2) Dispersion

Abnormalities in dispersion (the maximum difference of C'T intervals between all 12 leads) were classified
as causing concern if the value was > 100 msec or more than 100%

3) significant outliers were identified according to the following criteria

Table 42: CPMP criteria for the identification of “significant outliers”

Significant Qutliers
QTc > 450 msec in males’
OR -

QTc > 470 mscc in females'

A QTe > 60 msec’

QTc> 450 msec in’ malesAND A QTC’>“’%0 msec

OR s e e rea—— e e b4 o0 ......“‘_..._. . . ——

QTe > 470 msec in females AND A QTc > 30 msec_

A QTcdivided by baseline QTec > 15% -

"according.10-the CPMP. Points to consider (5]

The QT¢ changés relative to baseline were categorized as shown below.
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Table 43: categorization of changes from baseline in the QTec.

R
/

QTv changes Implications of these changes
{rmac) L
<3 Unlikely 10 raise significant concern ahout the potemial
feisk of nducing arthvihmias including Torsades de
Poinies
-60 More likely to represent 3 drug effect and raise congemn

ahout the potenual risk of inducing arhythnoas
including Torsades dc Pointes  (referred to as
“borderline™)

>60° Ratise ckear converns ahout the potential risk of inducing
arrhvthimias including Torsades de Pointes -

faccurding to the CPMP. Puints to consider |51

Results:

Following the observation that Moxifloxacin caused a prolongation of the QT¢ interval, an initial
retrospective analysis was performed where paired ECGs from treated patients were read manually by a
single cardiologist. All ECG’s obtained during studies were read manually by a single cardiologist. A total
of 931 ECG’s from 304 treatment periods among 197 subjects were analyzed from a pool of 14 studies.
These included studies of dose escalation, drug and food interaction, bio-equivalence and
pharamcokinetics.

ECG results for the pool of 14 pre-clinical studies.

Among placebo recipients, no patient (0/46) had a QTc >450ms pretreatment whereas 2/46 (4.3%) had post
treatment values > 450ms at the assumed C max. Among moxifloxacin treated subjects 3/182 (1.6%) had a
QTc > 450mS pre-treatment which was <450msS after treatment, and 4/182 (2.1%) had a normal pre-
treatment QTc with was > 450mS after treatment. One moxifloxacin treated patient developed a QTC >500
(502ms) at presumed C max, 2 hours after a single 400mg dose.

The influence of pre-treatment prolongations of QTc on post-treatment effects

The three patients with pre-treatment QT¢ intervals >450ms were shown to shorten the QTC interval after
drug administration. Conversely, patients with prolonged QTc intervals post-treatment began with normal
QTc intervals pre-treatment.

Table 44: Relationship between pre-treatment and post-treatment QTc interval (all doses used in pre-
clinical studies) :

QTc (msec) At Ca®

<4 4 -450 .| > 450 Total
Pre-Treatment N N N N
BAY 12-8039 . : ’ - )
<43 330 18" 14 162
430.4%30 - FI1 5 0 17
> 430 1 2 H 3 R
Total 1S3 25 4 1X2
Pre-Treaunent
Placebo -
<3 - 19 1 i 41
430 - 450 3 1 1 S
> 450 0 0 1 0
Total 42 2 2 46

* asaumy (.. 1e. 2 hours after ural drug sdminisoration. In case of mrultiple dusing only data of day 1.

MO comment
While there was no clear relationship between pre- and post- treatment values, the number of
patients with abnormalities at either time-point was small.
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ECG results for pooled oral studies using a standard 400mg dose.

Of the 119 patients freated with a 400mg dose, all had normal QTc values before treatment, and 3 (2.5%)
developed QTc intervals > 450mS after treatment. The mean increase in QTC among 112 patients was
6.9mS| ] Jc'on;pared with 2.5 mS ‘ Jamong 27 placebo treated patients.

Table 45: QTc results among pooled subjects treated with Moxifloxacin 400mg PO

QTc (msec) . Al C...®
<430 430 - 450 > 450 Total
Pre-Treatment N N N : N
BAY 12.803Y
<4 94 10 - 3 - 107 - -
40 - 450 9 3 (1) 12
1> 450 0 0 Q Q
Total 103 13 3 119

* Aoy (e 1.0, 2 houry afier il drug administrain. In case of multiple dining tnly dita of day 3,

Repeat dosing

With time, 7 patients on courses of Moxifloxacin showed an initial increase in the mean QTc followed by a

trend to decreasing QTc intervals over S days of treatment (from a mean increase from baseline of 24.3mS,
jto 2 mean of 14.4mS, | , 1

Intravenous administration and QT prolongation - :

Among 28 subjects given a single intravenous dose of 400mg of Moxifloxacin over 15 to 60 minutes, there
was a mean QTc¢ prolongation of 12.1msec - In 7 subjects given repeated daily doses, the
mean prolongation of QT¢ on day 10 at steady state was 12.6 mS , effectively no
different from the change after the first dose.

Baseline QTc intervals in all 56 volunteers for intravenous study were <450mS. Two developed QTc¢
intervals of >450 mS at Cmax, one after 400mg over 33 minutes and one after 600mg over 100 min. QT¢ in
18 IV -placebo treated subjects were all <450mS both before and after treatment.

After oral doses a change in QTc >60mS was seen in 4/182 moxifloxaciri treated subjects and 1/46 placebo
treated subjects. After intravenous doses ne subjects showed a change in-QTe->60mS.

Other parameters to detect prolongation of the QT interval included a change of >30 msec in the QTc. Five
such patients were identified and all five were previously identified with a post-treatment QTc of > 450mS.

The frequency of outliers defined by four different parameters-are shown below for patients treated with
various oral doses of Moxifloxacin and placebo.

Table 46: Frequency of significant outliers in Moxifloxacin and placebo treated subjects

“Significant eutliers” | BAY 128039 |  Placebo o
QTc > 430* msec - oot ' =
... all sobats 127% 2.1 %
A QTc > 60 msec L
_altsubicas - - . J2I% I ENE
QT > 480*meec AND A QTc > M) insce
... all subicets 12.1 % I ENL
A QTc divided by baseline QTc > 15 %
.. all wibin1s [3.2% Raa

* only mule voluateers were part of this analytis
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The relationship between QT¢ prolongation and a single oral dose was inconsistant. Doses of 400mg and
800mg resulted in-a mean prolongation of the QTc of 6.9 and 16.7mS whereas doses of 50, 100, 200 and
600 mg did not ésult in‘a prolongation of the mean QTc as shown below.

Figure 1: Changes in QT¢ hﬁe_r dr;l M.oxiﬂoxacin at various - doses
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MO comment: The very small number of subjects in most groups other than the 400mg group do not
allow a reliable comparison in the frequency of outliers. Of note, in the highest dosing group, the
entire interquartile range showed a postive increase in mean QTc unlike any of the other doses.

Small numbers of volunteers were investigated at day 1 and day 5 of a daily regimen with doses ranging
between 0 and 600 mg QD as shown below.

Figure 2: Change in QTc at day 1 and day 5 on daily treatment regimens
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MO comment: Despite small numbers of participants, this study demonstrates a compelling dose
related effect of Moxifloxacin on the change in QTc¢ from baseline. The effects of single and repeated

dosing appear similar.

A range of intravenous doses were tested on small numbers of patients again demonstrating a clear dose
effect on the change in QTc as shown below.
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Figure 3: The effect;of various intravenous doses (single and multiple over 15 to 60 mxnutes) on the
change from baséfine in QTc
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MO comment: Prolongation of QTc was related to the dose of intraveous Mozxifloxacin. This ﬁgufe
and the previous demostrate a tendency for the effect to be more pronounced after the first dose than
after multiple doses.

Changes in T wave morphology, U waves and duration of QRS

U waves: New U waves were not detected in any of the subjects on treatment.

T waves: A pre-existing pre-terminal negative T wave in one subject did not change on treatment.

In another subject, biphasic T waves in V2-3 were found before and after treatment with single oral and IV
doses of 400mg and a single oral dose of 800mg. Since these changes were present at baseline, the
investigator did not consider them treatment related.

QRS duration: This was analyzed by dose, duration, and route of administration. Compared to baseline, no
effects of Moxifloxacin on the QRS duration were detected. Below are the data for QRS responses
following a vanety of single doses of Moxifloxacin.

Table 47: QRS duration pre- and post administration of a single oral dose of Moxifloxacin

CHANSE TMAX VS. FRE-TREATMINT

wozE TINE N vEAN D MINIMUM MECIAN MAXIMUM —F~  MEAN SO MINIMUM METIAN FOGINUY.
FAsEes _ :;l;&ii"wm 2o8e iRt @0 8% 282 2 an s w20 s ozt
s :?;"{;;amn ¢ 80 bt B8 BD 1R ¢ o0.c c.0 2.0 2.0 K-
i MmUY 18 B8 B MY e e te e - 100
e feartivaaa N £ B 5 S 38 B R 22 o8 s w0 2. 1m0
G cogesameeT HzoBd 3f 83 B0 BED aa ows v om0 00 ozt
seu we R re T H H I 34 8.8 883 188 7 -4.3 9 -20.0 0.0 c.C
e il o83 3 R8BS 183 7 ~2.9 2.5 -20.3 2.0 20.0

MO comment: Compared to baseline, the mean QRS duration was unchanged or lower following all
doses tested. The maximum value was only found tJ increase in the 2(0mg dose, and this increase
was no different from that seen with placebo.
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Repeated oral administration in 22 subjects and 19 controls over 5 to 10 days, and intravenous
administration of between 0 and 600mg of Moxifloxacin as a single dose (56 drug treated subjects and 18
controls) also did:i!of»de;rionstrate any significant differences between drug-treated and placebo-treated
subjects in the duration of the QRS complex.

A number of patient dependent factors were investigated to see if these contributed to QT prolongation.
They included “reverse rate dependency” gender, QT dispersion

To investigate reverse rate dependency, 18 volunteers given various doses of oral Moxifloxacin were
subjected to an exercise treadmill test, two hours after drug dosing. Projected QT intervals were then
calculated and reverse rate dependency was not detected.

QT dispersion was measured at the end of IV infusions, and 2 hours after oral doses as shown below for 18
valid subjects. All QT dispersions after oral doses were normal (less than 60mS). QT dispersion was above
the upper limit of normal for two subjects treated 1V. Their results (71mS and 78mS) were below 100mS
(deemed the upper limit of normal by CPMP in their points to consider document).

Table 48: QT and QTc¢ interval dispersion (mSec) at expected Cmax
(Anthmetic mean/std dev (Range)

Peranxier Placcho BAY 12783 BAY 1283  BAY 25w
400me p.a BOOINY p.a, 400wme LV,
QT drporiion RATH S0 27.7141.0 T
QuBe pef kK W By LS
' Rt d , :
Qlt »» A R MY — S YT
® 2 hiua post cvad dowan G alos

e QTR T corrersed S
e glel QF cmraend R

Small numbers of males (9) and females (11) were compared to investigate the effect of gender on QT
prolongation as shown below.

Figure 4: Comparison of predicted mean QT intervals for males and females
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= K00 mSec) (all bjecss valid for QT o snaiysis, nell)

ap

Ao N e
- 1.5
L
1S
=
§ on
s B
T

- Aeren. o0 my "o ry
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Values were higher in females than males but all remained within the normal range.
MO comment: Given the small rumbers of patients in this aralysis and the wide variation of QT¢

intervals between pati:nts, this analysis cannot be relied on to predict dose related frequencies of
outliers.
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Age: Elderly volunteers given infusions of 400mg Moxifloxacin over 15 or 60 minutes were compared with
the results_of a §§1nj}ar 15 minute infusion in young volunteers as shown below.
TEm T P .

Table 49: Mean changes in QTc for elderly and young volunteers at different infusion rates

Pupulstion N |Dayof Time of administrution®  |BAY 12-8039 | Praccto
Fl‘ru‘tmml McunAQTe | Mcan AQTe
" {ranpe) {ranpe)
. [reec] meex]
Young Mades |9 Dy ) 025 hr 1o preduse duy ‘M .
Eldriy 18 jDay 1 0.25 hr 10 predose day |
Males and
Femnales g | S
Day § } hr 1o predose day 1 hE | (N'I:L,L-__'_\IJJ(NGO)

)

Changes in the QTc were less marked in the elderly than in the young and it was concluded that age did not
influence the QT response.

MO comment: The small number of subjects in this study does not allow an adequate consideration .
of outlier responses among the elderly.

=025 v end vf 15 minwe infusion. 1 br is end of 53 minuie mi

Evaluation of the relationship between plasma moxifloxacin concentration and QTc
The relationship between plasma concentration and prolongation of the QTc was investigated using the
pooled data from the studies listed below.

Table 50: Synopsis of studies included in the analysis of dose versus Q'Y prolongation
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purshe leng| L jmceml}
Or ) ity U NG i
g™ FH-210023 | 1w cmutasnn M 20 EX Suen nig RLTRNT )
.Y
162 PHE2NNAS Fame escalainon MID, [L I 13 10> 20 034 $40-2730
BID. 1O
(IR PH. 2t 00 beaad iriera st . 1 KT IEX] NAL]TD
1 IRIINEAET Iy (2 7 R 7 ELD S 3 | IN0 4120 |
111 [EIINZEE PO N [ XD 14 VXTSRS
lpie [RTENIE RNEINLYD 3 b AT [DRN] et T)my
v P 2o Nannitsdiowe - Ky YN naa RIS
mlertn e
) P 2§ Masiet imeractive .o [y ] (25§ 21 4S50 |
122 P20 #2800 as 15400 mg .. 2 0 03-2 17602520
tahles
[RE) [EIBNT] Protemaid - - i) (IR L 74 Roens
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Subgroup analysis of oral data showed manual and automated readings to be similar.

The presumed tifhé to reach Cmax (the time at which a concentration value was obtained in combination

with a QTc measurement) was 2 hours after oral administration in European and American studies and 2 %

hours in Japanese studies)Fo; intravenous studies, C max was assumed at the end of infusions given over

0.25 to 1.67 hours in different studies.

Effects that were.examined:

¢ Influence of rate of infusion on QT

» Influence of baseline QT on QT prolongation- Regression lines were compared for patients with
baseline QTc in the upper 25% of all QTc’s with the regression line for patients with baseline QTc in
the lower 25% of all QT¢’s

Four plots were made including

1) QTc at presumed T max

2) Change in QTc¢ from baseline

3) Percentage change in QTc versus concentration

4) QTc pre-medication versus QTc at presumed Tmax for the following concentration groups >0-1500,
>1500-2500,>2500-3500, <3500)

Results:
The QTc intervals of US/EU patients (n=199) were plotted in relation to plasma concentration in the figure
below. '

Figure 5: QTc versus Moxifloxacin concentration in US/EU patients PO (n=199) Linear regression and 5"
and 95" percentile
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MO comment: The analysis'lias' incorporated repeat readings on each subject. These are potentially
mutually dependent e.g. subjects with a high reading at one concentration may have a higher reading
at the next concentration. '

The absolute change in QTc from baseline versus concentration is shown below
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Figure 6: Change in QTc versus concentration
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The change in QTc as a percent of the baseline value is plotted against concentration below.
Figure 7: Percentage change in QTc versus concentration
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Since patients in theabove analyses provided more than one data point each, a separate analysis was

requested from the sponsor using only one value for each patient. The result of this analysis, (shown below)
was similar. .
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Fig\_u'e 8 Change in QTe versus plasma concentration of Moxifloxacin. (The Cmax (dotted line) +SD
(solid lines) for a population treated with a single dose of moxifloxacin 400mg is superimposed.)

Delta QTc versus Concentration of BAY 12-8039 at 2 Hours
Following a Sing)e Oral Dose of > 200 ma (N=181)

!

u Concentration (mcg/L)

Analysis of QTc responses grouped by concentration ranges.

QTc pre-medication versus QTc at presumed Tmax for the following concentration groups >0-1500,
>1500-2500,>2500-3500, <3500 was plotted as shown below (n=189).

Figure 9: QTc versus concentration pre- and post- treatment per “concentration group”

_ APPEARS THIS WAY
L ON ORIGINAL
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MO comment: In the lower concentration ranges upward and downward changes in QTc occur
frequently. At concentrations >2500 increases in the QTc predominate suggesting a pharmacological
threshold for QT changes in response to Moxifloxacin. At steady state, the mean Cmax is 4500ug/ml.
Although limited data indicate a decrease in QTc with repeat dosing (see fig 2) the high Cmax at
steady state suggest th2¢ most individuals would show an increase in QTec.

e - g e o — =
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A box plot of the distribution of QT intervals for six different serum ‘concentration ranges among 319
experimental sub;ccts was performed

......

Figure 10: Box plot of QTc per concent:ranon Gmup (n=319) median, 25® and 75° percentiles, 1.5
interquartile ranges and ;mglc; points outside 1.5 interquartile ranges
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MO comment:-Mear QTcrose with concentration and the intérquartile range exceeded the normal
when subjects in-study 154 with-concentrations >3500mcg/l were included.

Equivalent analyses were pcrformcd for the IV data set, for oral treatment in Japanese subjects and for
manually read ECGs in panems u'eated orally and intravenously.

A comparison of thc rcgressxon lines from each of these data sets is shown below:

Figure 11: A comparison of regression lines for the oral, IV, and oral Japanese datasets usmg 3 analyses of
QTc prolongation.
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MO comments: All regression analysis in these different experimental populations showed
shallow but very significant correlations between QTc increases and serum concentration.
Regressiﬁn—slope’s were very similar for the different study pools. Analysis of QT¢
prolongations according to concentration group suggest that the effects on-QTc become
more marked with concentrations above 2500mcg/l.

Study #154 consisting of 27 elderly US/EU volunteers was excluded by the sponsor from the
combined analysis, based on the reasoning that baseline QTc¢’s were longer than for other studies.
It is notable that the concentration range in this oral treatment group reached 10750mecg/l, the
highest concentration in this database. The results of this study are shown below.

Figure 12: Relationship between plasma moxifioxacin levels and the change in QTc for iv
Moxifloxacin infused at various rates to elderly and young subjects. (The Cmax (dotted line) +SD
(solid lines) for a population treated with a single iv dose of moxifloxacin 400mg is
superimposed.)
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Influence of baseline QTc on the QTc prolongation:
Subjects with baseline QTc’s below the 25" percentile (n=76) were compared wnh subjects with baseline
QTc’s above the 75% percentile (n=79)for prolongation of QTec.

Figure 13: Effects of baseline QTc on QTc prolongation. Subjécts with baseline QTc <25" percentile

(n=76)
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Figure 14: Effects of baselme QTcon QTc prolongation. Subjects with baselme QTc >75" percentile
(n=79)
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The slope of the regression line was steeper for subjects with a low baseline QTc¢ than a higher one (for
QTc, 0.0064 vs 0.0053, for change in QTc 0.0057 versus 0.0038 and for percentage change in QTc 0.0016
versus 0.0009).

More significantly, 6/79 individuals with higher baseline QTc’s developed abnormal QT¢’s (>450mS) on
treatment compared with 0/76 with lower baseline QTc¢’s "

Outliers in the regression analyses:

QTc>450 This was most apparent in the IV data pool where 6/87 subjects with concentrations above
4000mcg/mi developed QTc>450mS. Among 199 orally treated patients from the EU/US data pool and 33
from the Japanese pool,, one subject had an abnormally prolonged QTc at a drug concentration of less than
2500meg/mb.
MO comment: Since outliers were no more frequent in orally versus IV treated subjects when
concentrations were less than 4000mcg/ml, it appeared that concentration rather than route of
administration contributed to the appearance of outliers.

Influcnce of infusion time on QTe

68 subjects were divided into four groups based on infusion times of 15, 30 60 and 100 minutes. In each
group the change of QTc from baselme to end of mﬁss:on was examined for 4 or 4 different 1 ranges of serum
drug concentrations.

Figure 15: Influence of infusion time on the change i in QTc from baseline shown for four ranges of serum
concentration (n=68)

T APPEARSTHIS WAY
| ON ORIGINAL
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MO comment: Increases in QT¢ predominated for all serum concentrations >2500meg/ml.
The rate of increase appeared similar regardless of infusion time. The small number of
subjects-in-each group did not demonstrate a difference in maximum QTc when infusion
times ranging from 15 minutes to 100 minutes were visually compared

Multiple doSing was used in 49 subjects over periods of 5 to 10 days. In these subjects there was
no discernable trend when QT¢’s after the first dose were compared with QTc’s after multiple
doses.

Conclusions:

Prolongation of QTc was related to serum concentration

A threshold for QTc prolongation appeared at serum concentrations of approximately 2500mcg/1
The route of administration (PO or I'V) did not affect the QTc '

Multiple dosing did not affect the QTc :

Subjects with higher baseline QTc’s were more likely to enter the abnormal range after drug
administration than subjects with low baseline QTc’s

Metabolism

Moxifloxacin is eliminated by the liver and kidney. The drug is metabolized by sulfation the M1
metabolite) and glucuronidation (the M2 metabolite) in the liver and is not metabolized by the P
450 system.. Plasma profiles of the two metabolites run in parallel with those of the parent drug
hence the effect of the metabolites on QT cannot bé distinguished from those of the parent drug.

M1 metabolites are increased in patients with renal failure and M2 metabolites are increased in
- patients with hepatic impairment. These two populations were examined for effects on the QTc

Hepatic impairment:

10 healthy and 8 hepatically impaired patients (6. Child Pugh A and 2 Child Pugh B) were
compared. M1 was increased in hepatically impaired subjects compared to age matched normals,
M2 was slightly increased and the parent drug concentrations were lightly decreased.

Table 51: Point and interval (90%CI) estimates of the true ratios of Cmax and AUC for patients
with hepatic dysfunction relative to healthy subjects

M1 M2

Variable Point W% Puint - 9%
Fstimate Confidence Estimate (%) | Confidence
(%) Interval Interval
Cmax- 315.69 - 2AM 310 551.) 156.09 72410 336.2
AUC 436:80 269 .4 1o 708.1 10843 - | 564102083

The baseline QTc of hepatically impaired subjects was higher than normals (a recognized
phenomenon). This was thought to account for sporadically higher QTc levels (450-460msS) in the
hepatically impaired over the 8 hour dosing interval. Mean QTc changes and number of QTc
changes were no different between the groups (see table )
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Table 52: Mean values of QTc from time 0 to time 8.00 hours after dose

P b time thh:mm) relative to dusing _
Subjects . 000 (230 1:00) 2:00 X:00
Healthy Lo3y9° 02 | - e ] 403
N (361.431) § (3634461 | (363-337) | (363-429) | (369-938)
Hepatic 4]3 419 418 417 4)3
Dysfunction (3R0-444) | (IB2-469) | (377-473) | (385-469) | (355-473)

MO comment: It was noted that outer extremes in hepatically impaired subjects entered the
abnormal range after dosing (predose maximum 444, post dose maximum 474) suggesting
that hepatic impairment might result in an increase in the number of outliers. (Changes in
QTc were similar for healthy and hepatically impaired subjects with no volunteer
experiencing a change in QTc¢ of >60Ms) :

Renal impairment:

8 healthy and 24 patients with impaired renal function were treated with a single oral dose of
400mg. 8 subjects were selected for each renal failure group as shown in the figure below.
Concentrations of M2 metabolite were increased in renally impaired subjects.

Table 53: Point estimates (PE% and 90% confidence intervals (CI) of true mean ratios for C max
and AUC of M1 over a range of renal dysfunction (n=32)

Group 2: Group 1 Groupd:Group! | Group 4: Group |
Variable | PE 9% Cl PE 90% CI PE 90 % C1
AUC 769 | 469101264 } 823 | S0.110135.2 | 1525 [ 92910 250.4
Cmax 906 [ 616101334 | 81.6 | 554101201 | 101.2 168.710 1490

g 1 creatinine clearance >80 mi /min/1 73m” (noung healthy subjeas)

gnup 2 creastiniee clearance >60 and g 90 m) /min/) 73m’

gnup 3: crestinine clearance > ¥ and <M mlsmin/t, 73m}

group 4: creatinine clearance £30 ml /min/1.23m° (noe un dialysis) }
Table 54: Point estimates (PE%a—nE 90% confidence i'ﬁtéh}éisb(chl)‘of true mean ratios for C max
and AUC of M2 over a range of renal dysfunction (n=32)

- Group 2: Group } Group 3 : Group ) Group 4 : Group |
Varisbie PE W% Cl PE 0% ClI PE 9%0% Cl
AUC = —{-155.1 | 97.6102154 | 1446 | 923102264 | 2484 ] 158.710388R
Crmav 1728 [ 1064102795 | 1326 | X31w0w2114 | 1402 | X790 2228

group 1 crcatimne cearance >90 mi/min/l.73m" (young bealiby subjocts)
greup 2 creatining chearance >60 and < 90 mL/min/). 73ar

§ep 3: creatinioe clearance >30 and <60 ml/min/) 73m?

sroup 4 creatinine clexrance <30 ml/min/}.73m’ (nat oo dialysis)

Although mean values of the QTc were not substantially different for normal and renally impaired
subjects, maximum levels were noted to be higher in renally impaired subjects.
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Table 55: Mean values (range) of the QTc interval (msec) from pre-dose to 8 hours after dose

N time (hh:mm) relative 10 dosing
Sobjats- , |~ 000 0.3 1.00 2:00 800
Groop 1l 426_ 426 430 43] 421,
Group 2 ¢ 2 N N T X T D YV
Grogpd L SR W), S W) M | -
. i )
Group 4 W 144 I 35 L. 4% 1 4 1

prowp §: qeaidMETRG@owe >0 MLJoun] 7 m (youog bealthy subjeuts)
grogp 2: areatisine clearance >60 and £ 90 mi/min/1 73er’

group 3: creatinine clearowe >30 and 260 mL/min/l 23m° -

growp 4: creatinine cleramee 230 mlAmin/).73m’ (nee ca dulyws) )

No subjects developed changes in the QTc interval of >60 mS
Analysis of arrythmias (Phase 1 and 1I studies)
Two reports of aréhythinias were found among all ba_t;ens;;aixééé-l anGI];mdxes

1. An elderly woman treated with a single 200mg oral dose cornplained of an intermittent
irregular heartbeat approximately 12 hours after dosing:-An ECG at-the time was reported
normal and the symptoms ceased after the ECG. The relaticaship to drug was considered
“remote” by the investigator. '

2. A-volunteer had completed a 33 minute infusion of 400mg of Moxifloxacin and was receiving
an “TV extension” for 11 minutes to satisfy the single blind study design when he reported
weakness and nausea. ECG showed a sinus bradycardia of 35 to 40 BPM. The patient turned
pale and feinted with an asystole of several seconds on the monitor.. Upon cardiac
resuscitation the subject developed a ventricular rthythm of 20BPM. Upon treatment with
adrenaline (3ml 1:10000 and Ringers) solution the subject developed a junctional rhythm,
then a regular sinus rhythm. A transient change in the appearance of the QRS (resembling a
LBBB) was seen initially (and attributed by the sponsor to the adrenaline). An hour after the
event, ECGs were normal. An independent cardiologist saw the patient on the same day. A
cardiac ultrasound, high resclution ECG exercise ECG and Chest Xray were reported normal
as was the clinical examination. The event was evaluated as a vasovagal syncope and
confirmed by a second cardiologist.

MO commenf:. Wﬁil&a relaﬁonshib,be,hveen the drug and a bradyarrhythmia cannot be
excluded on the basis of the presented information, the clinical profile does not suggest TdP
as a consideration.

APPEARS THIS WAY
ONORIGINAL ~  —
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Clinical phase I studies :
Following the observation- that Moxifloxacin produced QTc prolongations in clinical pharmacology studies,
the protocols of active phase III studies were modified to acquire information on electrocardiographic

changes while on-treatment while excluding patients specifically perceived to be at greater risk for QTe
elevations.

The following amendmcnts were implemented to all clinical studies as of May 27, 1997

Exclusion of patients with known prolonged QTc.

Exclusion of patien gs known to prolong QTc (eg amidoarone, sotalol, dysopyramide, quinidine,
procainamide, ! ;

Performance of baseline and post-treatment 12 lead ECGs (1 S to 2 hours after dosing).

Variation of data between countries:

Some non-US studies excluded patients at risk for QTc prolongation but did not require ECG's in all
patients. The treatment day for the post-dose tracing was variable, and ECG machinery varied.
Electronic data acquisition was standardized in North American trials whereas studies outside of North
America used a mixture of electronic and paper tracings.

Patients
Data valid for safety evaluation were available on 8341 patients, 4926 treated with Moxifloxacin and 3415
treated with comparative agents.

Of the 8341 patients, 2234 had ECGs.
Based on the quahry of ECG data, the sponsor identified two pools of subjects

The “ITT population required:
e . Paired ECGs, one identified as pre-therapy
s Subjects with either ECG showing “long followed by short RR mterval" were excluded

The “paired valid ECGs” population requu'ed

Critena for ITT population as well as

e  Good technical quality of both ECGs-

e A post dosing ECG 15 minutes to 6 hours after study drug dosing.

MO comment: while the difficulties in obtaining ECGs within narrow time limits are recognized, the
wide range of timing allowed considerable variation in drug levels at the time the ECGs were
measured.

The patients excluded from either of the ECG populatidns analyzed are described below.
Table56: Reasons for exclusion of patients with paifgd ECGs
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Methodological Aeasans.

i —
Technical Reasons

Clinical Reasons’

Excluded from ITL Anslysis: . - Excluded trom Paired Exciuded from ITT and
+ Baseline ECG not clearfy Valid Anatysis Paired Valid Anatysis:
identified (by date and " - o Poor-quality or reduced o VPCs (23 per 10 seconds)
tme). size copy o Bigeminal or tngeminal
e No post- cbseEOG *° Poorquality ECG rhrythin
Excluded trom Pdnd Vaﬂd rocording (signalto-noise ¢  Salvos of 23 VPCs
Analysis: - ratio s 0.5 and/or ¢ Undertying atnal fibrillation
¢ Date or time of one of wandering baseline) or flutter
ECG pairs unknown o Missing lsads or »2 poorty o  Atrial or supraventricular
o Second (post-desing) . labelled leads tachycardia
ECG outside specifiad * Number of recordod RR
window (15 min to 6 hours cycle lengths <3 with no
after last dose) accompanying (230
second) rhythm strip
e Ditferent machines used
for ECG pair
¢  Missing horizontal or
verucel scale
o ORS compiaxes tnmncated
because of recording
amplitude »20 mV

1 Coang of reasons for exctusion of ECGs I8 prowaed in Appendix D.
2 Athougn the ECQG tracings themsatves are excluded from the QT, effect analyses. thees patients are st
includud in o evaktion of other ECG lindings.

Analysis of ECGs from “ITT" population:

For the “paired valid ECG” and “ITT” populations, two data pools were examined, all studies and all

comparative studies.

Of the 2113 patients with ECGs, 345 were excluded from the ITT popu]anon for the reasons listed above.
The remaining 1768 included 76 patients on Moxifloxacin 200mg per day, 919 on Moxifloxacin 400mg per
day, and a total of 773 patients treated with comparator agents of which 207 received clarithromycin.

a) Analysis of mean changes in the QTc (ITT population)

Table 57: Change in QT¢

N Mean 4 QTc (mS) 95% CI (mS)
Maxifloxacin 200mg 76 2mS -3t08
Monxifloxacin 400mg 919 5mS 3to07
Clarithromycin 207 2 -2t05
All comparators 773 0 -2t02
Table 58: Change in QT (uncorrected)

N Mean & QT (mS) 95% CI (mS)
Moxifloxacin 200mg 76 7 Oto 14
Moxifloxacin 40Qmg. . | 919 14 12t0 16
Clanithromycin 207 12 8to 17
All comparators 773 8 6toll "~

No sxgmﬁcam differences were seen in the treatment emergent mean change of the QRS interval between

the groups as shown below.

Table 59: Change in QRS on treatment

N Mean 4 QRS(mS) 95% CI (mS)
Moxifloxacin 200mg 76 -1 4102
Moxifloxacin 400mg 919 1 Otol
Clanthromycin 207 1 -1to0?
All comparators 773 0 -1to ]
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b) Analysis of “outliers”

Acc be points to consider document (March 1997) of thev

, prolongation of the QTc was classified as:
Normal: <430 mS (males) <450mS (females)

Borderline: 430-450mS (males) 450-470mS (females)
Prolonged: >450 (males) >470 (females)

Markedly prolonged: >500mS -

Table 60a: Shift analysis of outliers

Moxifloxacin 200mg
COER T e AT TALCmaxT T s o f
Normal borderline | Prolonged [ >500 Total
Normal | 45 8 3 0 56
10.5% 3.9% .
'» | Borderli { 5 6 3 0 14
£ | ne 3.9%
# | Prolong | 0 1 4 0 5
2 led
>500 - | O 1 0 0 1
Total 50 16 10 0 76
Table 60b
Moxifloxacin 400mg .
pr o AtCmax o v
Normal | borderline | Prolonged | >500 Total
normal 576 10711.6% |23 1 707
' 2.5% 1.1%
2 | borderline 57 66 34 2 159
S ' 3.7% 0.2%
£ [prolonged | 10 12 27 — |0 49
>500 1 1 1 1 4
Total 644 186 85 4 919
Table 60c
All comparators
Normal | borderline | Prolonged | >500 Total
normal 519 62 14 1 596
8% 1.8% 1% -
o | borderline 54 45 23 0 ' 122
= 3%
§ prolonged 10 19 21 1 51
= _ 1%
>500 12 12 0 0 4
Total ~~ 1385 128 58 2 773
Table 60d
Clanthromycin y
- e e TR ALCmaX T e
- Normal | borderline | Prolonged | >500
normal (17 123 7 0 147
11% 3.4%
2 | borderline 10 18 ' 10 0 38
= : 4.8%
§ prolonged 3 8 11 0 22
- [ >500 0 0 U 0 0
Total 130 49 28 0 207
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&

Underlying risk factors for treatment related QTc prolongation were examined below.

Table 61a: Risk factors for.'u"eatmgm related QTc prolongation

All Moxifloxacin (ITT)

s N R 60>=DeltaQTc>=30""""" | Delta QTc >60 >~
<65 years T 756 88 (11.6%) 12 (1.6%)
>=65 years 239 29 (12.1%) 5(2.1%)
Male 468 57 (12.2%) 4 (0.8%)
Female 527 60 (11.4%) 13 (2.5%)
Normal K or Ca 897 94 (10.5%) 10 (1.1%)
LowK or Ca 94 23 (24.3%) 7 (7.4%)
No cardiac disease 947 114 (12%) 16 (1.7%)
Cardiac disease 48 3(6.3%) 1(2.1%)
Baseline QTc normal 763 112 (14.7%) 15 (2.0%)

Borderline 173 4 (2.3%) 2(1.2%)
Prolonged 59 1(1.7%) 0 (0%)
Table 61b: Risk factors for treatment related QTc prolongation
All comparators (ITT)

e AR T A TN R L ] 60>=DeltaQTe>=30 - | Delta QTc >60
<65 years 598 45 (7.5%) 6 (1%)
>=65 years 175 20(11.4%) 4 (2.3%)
Male 391 30(7.7%) 4(1%)
Female - 382 35(9.2%) 6 (1.6%)
Normal K or Ca 682 56 (8.2%) 8 (1.2%)
Low K or Ca 84 9(10.7%) 2 (2.4%)
No cardiac disease 729 59 (8.1%) 9 (1.2%)
-Cardiac disease 44 6(13.6%) 1(2.3%)
Baseline QT¢ normal 596 61 (10.2%) 10 (1.7%)

Borderline 122 2(1.6%) 0 (0%)
Prolonged 55 2 (3.6%) 0 (0%)

MO comment: Greater treatment emergent prolongation of the QTc¢ was more frequent in elderly
patients, females, those with an indication of hypokalemia or hypocalcemia, and those with an

. indication of cardiac disease. This was seen both for Moxifloxacin and comparator groups. In both
treatment groups, patients with normal QTc¢’s at baseline were more likely to develop significant
treatment emergent changes in QTc than those with prolonged QTc at baseline. A disproportionately
large percentage-of Moxifloxacin treated patients with an indication of hypokalemia or hypocalcemia
showed markedtreatment related prolongations of the QTc compared with patients given
comparator agents. This suggests that Moxifloxacin.should be avoided in patients likely to have these
electrolyte abnormalities. :

" . Analysis of ECGs from “paired valid i-:CG" population

Of 2113 patients with ECG’s from comparative studies worldwide, paired valid ECGs were available for
1111 patients. The large number of patients with paired ECGs excluded from the “paired valid ECG”
populaticn was noted for reasons of technical quality, absent data on the timing of the ECGs and
underlying abnormalities of rhythm as described below.
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Table 62: Reasogis.for exclusion from analysis of paired valid ECGs in all comparative studies
Moxifloxacin (all) Total number of ECGs = 2255

RELATIVE oN-5TY INSUFTICIE-
TIME OF ECGIECS NOT IN POOP BT NTMEEIR TﬂtNCA‘:W
woscontsen Lselfoe (it TBTLAL |02t o (usmam| RARE | momp |
': S35 E-W1 HITOCT Ity Q EELNZD 2080 MECRINES E1is > €
et B B 3 [#3] - 21 OF B (4) ECG i9) LEALS (51 (7} USETD 3 ,“.?SSX% ’(9 CC" L_X s
el 137 122 1% =2 2 3 19 B 3
(CONTINUVED
VENTRIZULAR] APTRIAL S AIAL APTRIAL
FREMATURE |FIBRILLATI- STIER [ TACHYCAROIA
BEATS (11) oN 14 ) (1€
€3 23 [ 1
Comparator (all) Total number of ECGs=1936
SLATIV ON-STUDY IRSUTFICIE-
205 NCT IN POC NT N .B TRONCATED
OE G (TUAZITY OF POCK MISZING/UN-| OF CYCL cR3
TIME-VINODOW | PHOTOCCPY |QUALITY OF DzFl "D PECIR .«[D S SCALE (S}
N CF ECG (&) ECS (& LEATS i4) 7 tsin (E) MISSING (8}
it 10 (1] 16 9 4 34 3
(TINTINCED)
VERTRICCLAP ARTHIAL
TREMATUSE TTIER
- STATS (i) 1%

LX]

Of the 1111 panems with paired valid ECGs, 559 recelved Moxifloxacin 400mg per day and 37 received

200mg per day as.shown below:

Table 63: Numbers of patients included in each analysis pool

No of Patients No of Psatients with ECGs No of Patients with
with ECQGs Valid for ITT Analyses Paired Valid ECGs
Indicstion 200 mgq 400 mag 200 mg 400 mq 200mg - 400 mg
Sinusitis 58 55 i9
Bronchitis 89 37 n 285 37 166
~bnepmonia 2 237 - 231 Q. Jﬁ_—-—h
LUW 100 14 37
98 1041 76 825 37 559

Total

The demographic characteristics of patients in the global pool with paired valid ECG’s was similar for
those treated with Moxifloxacin and those treated with comparators as shown below.

MO comment:.Recognizing the dose related effect of Moxifloxacin on the QT interval, the medical
officer elected to examine the population receiv mg 400mg QD separately since patients on half the
dose were likely to dilute the imipact of treatment on the QT interval. s
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Table 64: Demographic characteristics at baseline of patients with paired valid ECG’s in. all comparative
studies using Moxifloxacin 400mg QD.

VARIEZBLE TREATMENT GROUP N MERN SD [MINIMOM | MEDIAN [MAXIMUM
AGE (YEZARS) BAY 12-8039 200 MG 37 54.30| 15.26] 26.00| 56.06| 86.00
“|Bay 12-8039 400 M5 | 559 49.30] 17.23] 18.00| 49.00] 88.090

BAY 12-8039 TOTAL 536 49.61] 17.15| 18.00| 49.00| BE.00

CLARITHROMYCINE 136 51.55) 16.15] 19.00] 51.56] 88.00

ALL COMARATORS 515 47.76] 17.04| 18.00| 47.00| BE.0O

30DY WZIGHT (KG) |BAY 12-8039 200 MG 37 79.40) 22.22] 45.50) 18.60] 127.30
BAY 12-8039 400 MG | 558 76.30] 18.€2| 42.00| 74.7%| 181.80

BAY 12-8039 TOTAL 595 76.49| 16.86{ 42.00| 75.00| 181.80

CLARITHROMYCINE 136 75.4C| 18.04] 38.60)  75.00} 136.40

ALL COMPARATCPS 513 76.18| 18.24{ 33.00f 74.00{ 185.00

SEART RATE (/MIN) [BAY 12-8039 200 MG 37 73.89(| 10.48] 53.00| 74.00| 98.00
BAY 12-8039 400 MG | 5%9 79.46) 16,12  47.00{  77.00{ 141.00

BAY 12-8039 TCTAL 996 79.11| 15.88)  47.00] 77.06] 141.00

CLARITHROMYCINE 136 82.€3| 17.35( 51.00| 79.00| 12£.00

ALL COMFARATORS 515 79.87{ 17.52| 44.00f 77.00[ 15%.00

J7CB (SEC) . BAY 12-8039 200 M3 37 0.43| ¢.02 0.49 0.43 .48
BAY 12-8039 400 MG | 559 0.42| ¢.C3 0.00 0.42 .55

- BAY 1I-803Y% TOTAL 596 0.52| 5.¢3 0.00 0.42 £.5%
CL:RITHROMYCINE 136 0.43| 0.02 0.34 0.¢3 .48

KLL COMEARKIORS 515 0.42| ©.03 0.30 0.42 t.59

Two pools of comparator treated subjects were identified, 136 patients treated with clarithromycin and

515

patients treated with all comparators (including the clarithromycin treated patients).

The baseline characteristics of each treatment group are described below.

Table 65: Baseline characteristics of Moxifloxacin- and comparator- treated patients with valid paired

ECGs

Moxifloxacin (n=559)

Clanthromycin (n=136)

All comparators (n=515)

Past cardiac problem

4% (21)

7% (9)

5% (28)

Comedication causing 65% (362) 54% (74) 34% (174)
prolonged QT - |

Indication of 11% (59) 2% (3) 10% (50)
hypokalemia or o - z
hypocalcemia

<430mS (male) 76% (424) - 71% (97) 76% (392)
<450mS (female) -

>= 430- 450mS (male) 18% (100) 19% (26) 17% (90)
>= 450-470mS (female) :

>=450-500mS (male) 6.0% (33) 10% (13) 5% (30)
>=470-500mS (female)

>=500mS 0.36% (2) 0 0.58% (3)

More Clarithromycin-treated patients had longer baseline QT intervals and less had an indication of
hypokalemia or hypocalcemia than the other treatment groups.
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The change in (hs.mean QTc and the change in the maximum QTc for each treatment group from baseline
to presumed Cmax (30 mmutes to6 hours after drug administration) is shown below.

Table 66: Change in mean Q’I‘c (mS) and change in maximum QTc (mS) for each treatment group
Patients with “paired valid ECGs™

200mg/day n=37" ~

400mg/day n=559

comparators n=515

clarithromycin n=136

Mean changcs of QTCB (Q'I') in mS for panents wﬂh valid pau'ed ECGs

N Mean change 0 1 95% CLon o " Trax -~ — 71
Moxn 200mg 37 4 -lto 10 41
3 ] (3) (-6t011) (50)
_I\iqn 400mg 559 5 3t07 218
2 - (12) (910 15) (277)
:Clan -1 136 2 -2to 6 56
- L i ' (12) (6 to 18) (140)
- } All comparators 515 0 -2t02 80
e (7 (410 10) (140)

Table 67 Maxxmum 8QTc for each treatment group
TR e Mmmum AQT i ru;\h-MM?‘

Moxiﬂoxacin 2-00mg 35 41
Moxifloxacin 400mg 96 218
Clarithromycin 41 56
All comparators 80 63

For all Moxifloxacin treated patients, mean changes and maximum changes of QTc were greater in females
than males. Overall, the mean change of QT¢ for Moxifloxacin was greater than the mean change for
comparators. Notably, the largest changes in the maximum QTc occurred in patients treated with the higher
dose of Moxifloxacin, particularly among the females.

In the global safety pool the mean QTc was increased by 4-5mS For the ITT analysis, the mean change in
QTc was 5 mS. (1.2% above the baseline mean).

Eight patier.ts in the global pool were identified with a QTc > 500mS at some time during the study. The
details are shown below.

Table 68: Characteristics of patients developing a post-treatmert QTc >500mS.
Treatment Pre Post dose | Confounders

group dose . )
Moxi 400 365 | 583 Hypokalemia
Moxi 400 439 | 535 RBBB

Mox1400 -| 452 | 519

Comparator | >500 | <500
Comparator | >500 | <500
Comparator | >500 | <500
Comparator | 494 | >500

3/559 patients treated with, Moxiiloxacin 400mg deveioped new QTc’s > 500mg after treatrent compared
with 1/515 comparator treated patients.
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: comparison of the pcrcemage of patients with baseline and post-treatment QTc abnormalities is shown
elow. iz

Table 69: Frequency of QTc abpormalities (patients with valid paired ECGs)

Table 4 - Frequency Table of QT Abnormalities in Patients with Valid Paired
ECGs In All Comparative Studles

Abnormal
Modarataly Markedly
Normal' _ Borderline® Prolonged®  prolonged*
BAY 12-8039, 200 mg
Baseline 27 (73%) 7 (19%) 3 (8%) 0 (0%)
Pc»st-dosings 25 (68%) 7 (19%) 5 (14%) 0 (0%)
BAY 12-8039, 400 mg _
Baseline 424 (76%) 100 (18%) 33 (6%) 2 (0.4%)
Post-dosing® 390 (70%) 114 (20%) 52 (9%) 3 (0.5%)
Clarithromycin
Baseline . 96 (71%) 27 (20%) 13 (10%) 0 (0%)
Post-dosing” 84 (62%) 30 (22%) 22 (16%) 0 (0%)
All comparators’
Baseline 392 (76%) 90 (17%) 30 (6%) 3 (0.6%)
Post-dosinqs 389 (76%) 81 (16%) 44 (9%) 1 (0.2%)
Reference " Table 7.1, Appendix C4
' <430 msec for men and < 450 msec for women
2 2430 and < 450msec for men, and 2450 and < 470 msec for women
3 2450 msec for men and 2470 msec for women
4 2 500 msec.both sexes
5 30 min to 6 h after last dose
6 All comparative drugs, including clarithromycin
Table 70: ECG changes for comparator treated patients excluding clarithromycin
Comparators excluding clanithromycin
Normal Borderline Moderately Markedly
’ prolonged prolonged
Baseline 296 (78%) 63 (17%) 17 (4.5%) 3(0.7%)
Post dosing 305 (80%) 51(13%) 22 (6%) 1(0.3%)

A greater percentage of patients treated with moxifloxacin developed abnormal ECGs than did patients
treated with all comparators. A greater percentage of patients treated with clanthromycm developed
abnormal ECGs than did those treated with Moxifloxacin.

Table 71 Shift analysis of outliers in various treatment groups
a) Moxifloxacin 400rng (males)

v 2= AtC max e SR T
<250mS 450-470 >47o Total
L ] <450 228 29 5 262
£ 17450470 | 12 13 4 29
8 [>470 1 2 1 4
2 [ Total 241 44 10 295
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3 CAt Cmax
<430ms 430-4_50 >450 Total =
L 1<430 _[122 35 5 162
= {430-450 ] 20 129 22 71
g [>a50. [T - 6 18 31
“© [ Total 149 70 45 264
b) Moxifloxacin 400mg (females)
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For males and females 35 had significant QTc prolongations at baseline compared with 55 after treatment.
36/559 (6.4%): dgyebped new significant QTc prolongation on treatment.

c) Clan‘thromycin (Males). . :
[ " 7 CAtCmax . v
<430mS | 430450 | >450 | Total
o | <430 22 10 4 36
E |430-450 | 4 11 6 21
2 [>430 2 2 7 11
© | Total 28 23 17 68
d) Clarithromycin (fernales)
, At C max -
: <450mS | 450-470 | >470 | Total
o [ <450 |54 4 2 60
= {450470 | 1 3 2 6
2 [>470 1 - 1 2
< [ Total 56 7 5 68

For males and f

emales, 13 had significant QTc prolongations at baseline compared with 22 after treatment.

14/136 (10.3%) developed new significant QTc prolongations on treatment

e) All comparators (Males)

At C max
<430mS | 430-450 | >450 | Total
L | <430 129 23 7 159
£ [ 430450 | 24 25 14 63
3 [>450 4 8 14 26
< [ Total 157 57 35 249
f) All comparators (females)
At C max
<450mS | 450470 | >470 | Total
L | <450 214 16 3 233
£ [450470 [ 15 7 5 27
2 [>470 3 1 2 6
© [Toral 232 24 10 266

For males and f

emales, 32 had significant QTc prolongations at baseline compared with 45 after treatment. ‘

29/515 (5.6%) developed new significant QTc prolongations on treatment.

g) comparators excludmg clarithromycin (Males)

At C max
. __&}Qms 430-450 | >450 | Total - ) )

L <430 [117 13 3 123
Z 1430450 | 20 - 14- {8 42-" 4 . e
§ >450 2 6 7 15
< [ Total 129 34 18 181
h) comparators excluding clarithromycin (females)

LT AtCmax -

<450mS | 450470 >470 Tota]
o | <450 160 12 1 173
S 1450470 | 14 4 3 21
§ >470 2 1 1 4
= [Total 1176 17 5 198 |

For males and females, 19 had significant QTc prolongations at baseline compared with 23 after treatment.

fr e e —— . - T
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15/379 (4.0%) deveIOped new significant QTc prolongations on treatment.

MO comment: New sngmf' cant prolongations of QTc were most common following treatment with
clarithromycin, then mtb moxlﬂoxacm in comparison with other comparator drugs.

Patients with the most sxgmﬁcant treatment emergent changes in QTc were identified in a consult from the
cardio-renal division as those with QTc prolongations of >80msS and or a post treatment QTc > 500mS.
A listing of such patients is shown below.

Table 72: Extreme outliers with AQTc>80mS or QTc>500mS

Patients with changes from baseline of >80mS or QTc>500mS (from Dr Gordon, cardiology)

patient. ‘Basetine QTc.. © OndmgQTc v, 20 | Change from baseline.
1 365 NG 218
£ 2 1 367 479 112
3 4 363 472 109
"4 4 345 452 107
'S - 14839 i 96
6 - -4 334 419 85
7 -{ 342 424 82
18 4 417 498 81
KR . .. 1452 R 67

There were no patients in the Clarithromycin group and 1 patient in the other comparator group with QTc changes

Fisher's 2 sided exact p-value

Drug - incidence P value compared to Moxifloxacin
Moxifloxacin 9/596 (1.51%)

Comparators (all) 1/515(0.19%) | 0.024

Clarithromycin 0/136 (0%) 0.22

Line listings of these patients were reviewed and the patients are characterized in the table below:

Table 73: Features of patients with delta QTc of >80mS or QTc > 500mS

Patient age | sex | QTel [ QTe2 | K’ Concom meds | Indic.. | Underlyi | outcome
(rate) | (rate) ng
diseases
140:10544 {60 | f 365 583 34at | CAP | CLL Cure
p358 vol (109) (68) entry Delta QTc
353 68 post Rx
140/10368 | 28~ |-f- - | 363 - |-427 3.53 - CAP |- Cure
p348 Qis)y [ (79 | - R )
140:10669 | 18 |m |[439 535 N < TI'CAF |- Cure
p266 (115) | (137)
140/10074 [ 65 |f {334 419 N. , CAP |- Clin failure
p303 1 1(73) (77) Fropo Cured with
ceftriaxone

14010046 |72 | f 452 519 - Insulin, CAP | DM, Cure QTc
p301 (92) (82) furosamide, LBBB 465 (rate

amiodarone, 79) after

mij Rx
i ' {
140:10255 [ 82 |m | 417 498 34 Heparin, CAP | Atnial Unknown
(80) (84) paracetamol, fib.
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&igoxim LBBB
T6128001 |37 -1f 367 |49 [372 | Omal Siws |- | Cure
' [ (78) (81) - contraceptives | -itis
81/31002 |42 |f [345° [452 '}3.31 None Sinus | - Cure
- a9 - | (69) — -itis
161/37016 | 26 m 342 424 415 ] Sinus | - Cure -
- (81). (62) -itis

QTcl=baseline QTc
QTc2=on treatment QTc
MO comment: There was considerable variation in the ages and sexes of the above patients.
Although frank hypokalemia was not usually present, it was noted that 4 of the 5 potassium levels
were <4 mEql/l at baseline. In two of the patients, underlyirg cardiac abnormalities and concomitant
medications might have played a role in the observed QTc prolongation.

Following the reccomendations of the CPMP, outliers were identified with a treatment emergent
prolongation of the QTec interval > 60mS. Nine such individuals were identified among 611 patients treated
with moxifloxacin 400mg, as compared with 2/515 treated with comparator drugs.

Classification of electrocardiographic events possibly related to prolonged QT:
All electrocardiographic changes were classified according to the perceived strength of association with a
prolongation of the QTc interval as shown below.

Tab]e 74:Classification of ECG findings possibly assoc:ated with QTec prolonganon

ECG Events
Type A -

2
Significant QTc events
» A-1: baseline or on-study QTe value = 500 msec, in particular any positive QTc
change frormn baseline to QTc 2 500 msec.
» A-2' QTcchange from baseline > 60 msec.
» A-3: positive change from baseline QTc 2 30 msec with QTcreaching 2 450
msec (men) or 2 470 msec (women) during study .
s A-4: any positive percentage change 2 15%
Type B B-1
e Ventricular tachyarrhythmias
» Ventricular fibrillation
» Cardiac arrest/cardiac standstill/electrical asystole
* TDP
« Other ventricular premature contractions (VPCs), ail frequencies
» Other serious (ventncular) events
B-2
« Prolonged QT interval C - :
Type C ¢ All nonventricular dysrhythmnas
« T-wave morphologic changes -
o Heart block - - ’
» infarction, injury and ischemia patterns, ST segment elevation
* Nonspecific ST segment change
e ST segment depression
¢ Electrical alternans
o Early repolarization (normalvariant) _ .
1 Adapted from categories deﬁned T o )
2 Alisting of patients with Type A-1, A-2, A-3 and A-4 significant QTcevents is provided in
Appendix E.
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